Simulating the antimicrobial mechanism of human β-defensin-3 with coarse-grained molecular dynamics.
Human β-defensin-3 (HβD-3) is an endogenous antimicrobial peptide with potent and broad killing activity against various microorganisms, and thus, it is an attractive candidate for the development of novel peptide antibiotics, but its antimicrobial mechanism remains elusive. To characterize the mechanism, we used multi-microsecond coarse-grained simulations with the MARTINI force field. These simulations show HβD-3 peptides can form oligomers on the surface of bacterial membrane and make anionic lipids (POPG) clustered. Furthermore, two kinds of regions (one is composed of pure POPG lipids, and the other is enriched in POPE lipids) are formed in the membrane; on the border of them, there are some obvious defects, which result in the membrane disruption. By contrast, the simulations also reveal that the contacts between the HβD-3 peptides and mammalian membrane are not stable. These results provide biophysical insights into HβD-3 selectivity and suggest a possible antimicrobial mechanism.